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Description (OnMcamic ■3o6percHK5i]: 

H3o6pcrtHHc orreoorrcH k pcwDaTH^B3QOHU>iCHHbiM paoorau fPKP). a B&ttSBo k cnooo6aM BOOCraHOBTlcaKH 

rCpMCTHUBOCTH 3aKOJlOHH0rX> npOCTpaHCTBa. 

ItoBeereH cnoco6 BoccrraHonrieHHH pepMeTHqHOcm aaaonoHHoro npocTpawrrBa njrrew coo/rami* 
B36brro«moro gaBn eHHH anyi-pa oocaflHoa kotohhw no otbodkshh> k oaxanoHHOMy npocxpaBcrey 
(HararraHHc TOWKocni «™ lopbiBaimeM sap^a). IlpoHCXDjprr HaflyBaHHc o<5casHoft Kononnw k 
raiKBHwaqBH aaaopa Mexfly KonoHHOfl h ueueunaju sauneu [If. 

H^ocTttTKH asanora aajua^aicyrca a tqu, To), Bo-nepabf* cowume loowroimoro ^Bantam nyreu 
HarHCTaHHH aawKocrH «J3bmacT paapymcHHe KanoHHbi ec TOJibao b mrrcpBajie, b xotodom b ikuii^cbom 
^pocTpaacroc hwcctch ucmcht. ho h b KBTcpsanax. i^c qeMCBra ncr. 9ro onacao /yin ocjioctbocth 
oOcaABoft kojiobhw. Bo-BTopwx. ropbmaHHe sapj^a npoqpce uajioKoaTpajiapyeMufl, to> yoacr npHBocni k 
BapymcHmo kclhchhu h tfpuarrmro naxmsi. 

HaH6ojice fcnoxjD* a pofipcT camo no tothtokoh cyxnencTH hbtihctch coooo6 ycrrpaacuHH aaKOJioHHba 

"** V«otkhbc AUMrrpa KonoHHbc npt»3B0«RT nyrcw i^paamreccaoro aoaneftcrasi Ha KonoHny Ha 
ywrrKc HsonmnoL 

He*ocr*TC« nmnoro ccoarfia 3a** OT aeTC* b oWnofl Tpyj^ocMKoem pa6ox 3a HooeMwojoeiii 
□pewesooDi napKCTHorg ooopynoBaHBH. Koropoc, sax npaBHjio. hc orjnrarrc* bwcokoA Hap^cjSBocTUD. 

3ana<!a aaaraoiiacTCH u oooboncHKH ^>4«RTHBHocr^l pcuohtho-idqtihhhohhmx paoor h b cnaxeaD 
Tpy^03aTpa-r. 

nocroamwHaH 3aAa«a flocrrHraercH tea, irro e cnoco6c Boceraaoajioma rqagr roH OCT H 3axanoHBoro 
npocrpaBCTBa nyrcw yiwrnronw «naMCTpa kojiohhw b mrrepsanc usaromrai flHaMerp kojiohhw 
yBCjnnniBaioT 3a cicr yeemwHBaion;eflc5i b ofrtcwe np» TBep A eHHH HeB3pbrBwroft paspymaioineH cueca 
(HPC) PI. KoropyH) oaaa^HBaioT b aanoHHy h coojjaiOT moct b arrrcpBane Kxmmjp*. Upu qtxju b sawn* 
HPC Hcnojuoyxrr cMtcb H3BccTKOByio jyiH ropHbix h 6ypoBbOc paooT (CHTE). 

VcncmHocn, pcMOBrrao-HooninnioHHba pa6or no aaipanneHmo HcrcpurrHHHOcrrH neMCHTHorr) aojibija hc 
npeabraraeT 50%. ^TO o6^acaHerca tcm, vro npittieBHCMMe H3OJimni0HHbie uaTepaanw (b ochobhou 
utMCHTBbdl pacTsop h pacroopbi cugji) o6jian,a»r o6mpu HeflocTaTaoM - yca^otraocrwo, 

Bnpoi;ecce aramyaTaym rumami rq>MCTBMHocTt> 3aaonoHHoro npocTpaHCTBa curaae-rcH 3xo 
npo»«WHT ntw BooneAcrmcM Harpysos Ha oocannyw KO/ioHHy h qcwanmrt aavicHb. HanpHMcp. 
ytSTaBaaneHo, vpo npa chwkckhh flanJiCHHH a rKBaymrc npoTraocTfe cnjennesiiflt ncittttmoro aawan c 
KxmmHo* ywcHMnacTOL Bcc aa«bi ncpfropamna thm« npKBonsrr k yxynnoaioo coexommn neiraraoro 
aantna. Btojec bdcmh. aancucHO. vro bcjtocpc^ctbchho b snrrcpBanax nep$opaqrai chootchhc /KOHTaaT/ 
neMCBTHoro aauHA c kuiohhoh yjiy^macrcH. nocn«WHiDi ^ukt o6i>«chhiot yncranicHHCM canw npma™ 
KanoHHbi a neu«»iy b peaymyrare ce AC <^opuaiB S H. nocne onpcccoaaH o6canHo* kotiohhw raame. Kaa 
npaaaTio. HadmoAacrcH HapymcHHe ec aoirraKTa c qeMcarow. npa yrow HasrtSanbantt uapymc«HH KonraKTa 
orrvencHH b HHTcpBanax miacTOB c Bwcoitoft npoHHi^cuocrbio h aaBcpHaw. B nnacrax c noABcmeHHofi 
boaoh aapymcHKH aoaraKTa nocne onpecco™ Man^c eccro orwcHaioTca b oohc BOAOHC^r«Horx) aoirraKTa 

/13HK/J1|. 

Onjimu pacueraiffl nponycKHya) cxwcoonocTb wih n^oxmxHHoft aonfai Konbaesoro impoaaaopa ucmny 
oficaAHt* KanoHBott k x^fMceimai lauBcu. *op*y/iy flapcH-Bcftc^axa mosho HanmcaTb cu^iq^ o6pa3ow 

r 2 / ^> ' - D-BHyrpcHHHfl ^Hakcerp nacesTBoro Kontua. ia; d-BHennrafl 

Q = <D -d > / ; CI> 

Tl,087»10 *H 

AMaMrrp oCcaAHoft kojiohhw. m; p-ncpcunaA flaancHHH. na; x -kosMbuhcht rB^^paBJiBWOTx 
conpcmiBneHirt: H-Aroraa Miapooaaopa. u; Q-pacxofl bohw. ^/cyr Bbcacm o6o3BaOTHH D-d- 5 : P/H « 
grad P. r^c 5 - saaop utxpy aanoHBoa n qcucffrabm aaMHCM. u; grad P -rpanHorr flaaiieHMfi. Pa/u. 

Tor^a ♦opii^a /I/ 6 W ex hwct»> anfl: — ^ , ^ 



l: - . / K 1 

T J •1,087 •ID" 7 



<2> 



ROO^HUHCHra rnP^anaHMCCKHX conpoTimneHHfl hco6x OA hmo BbiMBcrnrrt, apHTcpaft PcftHourt^ca 
-,^^.,n~ e .^ v - KBiicMaTMvccKaH BM3Kocxb Boflbi / npM 70°C. v - 0.5 • 10 6 v 2 /c) 
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onpc^cjiHKrr 



* opMync: a «A ■ SaAaAHMca toKjiOBfaaoi 3HancHaHMxi: y - 0,5* lOV/c; d - 0,168 u; 5 m 0,1 mm 

r "Si 

- 10' 4 m; grad P ■ 4* 10° Tli/u. 

CncTcua ypaBHeaaa /2-4/ pcmarrcw mctoaom nco6opa_ 

TaKHM o6pa30M. nepca aaoop 0.1 u npa rpaAaorre fl aancHH« 4 Mlla/u k aarcpBany nepfcopaanB Momcrr 
nocTynarb ocono 22 m 3 BOffu b cy-ru. 

noBwmcHMc flaancHHH b o6ca«Hofi kohohhc nprocwirr k yBcnHHcrono ce AaaMerpa. Pacwrw noKaabiDaiox aa 
«oni*o Hyjoo noBworrb A aana«e b kohohhc <rro6bi ec BBammft paflnyc yewnrnuica Ha 0,1 mm unn 
ncpcRpunra MHxpo3a3opa. 

Oopwyna Ann paAMajibHbix ncpofcmcHH* eapyMHoa ctchxh TpyCw no sa^ane JIhmc luerr bha /5/ 

p r *-p r* • _m f* -Koa^Hquesr nyaccoHa, ^ - 0.25; E -MOAynb 

= ~T~ * — I — ~ ~r-r. # r <«> 

« V r i Z * 1 2 V r i 

ynpyroc™ aur ctwm, E - 2J.K> 3 MIIa; P, -oeyrpcaHcc awichhc, Mna; P 2 -BHemacc Arcane, 
Mna; r , -HHyrpesma p*AMyc Tpy&j. m; r 2 -BHemmdl paflnyc Tpy&j, m. r a «d/r. 

nycn> P, - P a i-P,^ mm PrPj-P.^. 

TOe P ■ H36biTORHoe AaBneaue b aonoHHe no cpaaHeaax> c aapyxabcu Aaajieoneu. 

TocAa 4»pwyna /5/ 6yAer BMr/i^m, 2 OTOona 

o = — p - r <7> 

c i-u> < r*-rS n P H 5 " 10 Pa - 20 Mna; r, - 0.075 u. r a - 0.084 u. 

> 

PW^ - 33.7 MTIa. 



2 z 
<r -r > 



moC 2 r . r Zr 2 

X 2 1 



-P_ <8) 



F = 

»•* 2 

2*0, 07© *0,0t4 



2 

2»0, 075 



P aCTCTbi nosaobCBaarr. mto ccjth mckay otfcaABoa kojiohboA r acmchthum Konbcpw cyujfxyraycr 3a3op 
ocmnHBOH 0,1 mm. to AotrraTOHHO » kojiohhc co3AaTb AaartcHHC 33.7 Mna h 3a3op 6yAer ncpcapwT oa ctct 
yecniTOHHa BKeumcro AHaueTpa eojiohhw. Taxoe ji&Bnerase a A a«e oontniee moxro aoflarb nyreu 
pa3McmaraH B kohohec Mocxa in RceDpuBoaToft paspyinajomefl cmoch /HPC/ a b ^racTKocTst cuoca 
roBocTKOBoa aim ropwbtx M (SopoBHX pafiox /CMTB/ 161 . 

HPC apBMCBHioT. masBBiM o6paaoM upn paopymcaHH npowboc xpynwDC Mar«pHanoB (cnajiKHwe nopoAw). 

6cT0HHb£X M 2K.CJie3o6eTOHHbOC H^UDlfl, KSWBEHHhtX KA8A0X, pJVR flp6hl*ttt npBpOABOTX) XBMBH. 

HPC tiamc Docro npcAcrraarrarr co6oa noponntoo<Spa3Hh£c HcmpjouHc h HCB3pbiBOonacHbic MarepHanbi. 
Aokxahc c aoAoft mpionHy» pcaKAHB (pH»12). npa CMcmHBaHHH noponxKa HPC c boaoh o6pa3yercH 
cycnc«3HH (pa6o«iaa cmcw,). Koropaa, fiynysa oararraa o mnyp. c^enaaHbia b o&ottc na^ncKan^M 
paapymeBHio, c tochhcm Bpeueaa cxBaTuearrcR, TBepA«r» oahobp«mchho ysejiHtniBara, b o6bcmc 
YBcranaoic o6i>cMa - cncAcraae CT^paxaAHB komhohchtob, BxoAazABx b cocrao HPC, npasqABT a 

pa3BBTHK) B HHiypC rBAPOTaUBOHEOTO flBBJICHHH (60JICC 40 MHa). nOA ACftCTBBCM rBApaTaABOHHoro 

AaBnama b Ttne o6t«Ta pa3BBBanrcfi aanparania, npasoAHiAae a cro pa3pynzcasz> (71 

npeAnaraeMbrt cnoooC aoojumaa aaxonoHRoro npocTpaBcTsa ocymeeranaayr cnenyKm/iai oopaaoM. 

B CKBajKHHy cnycaaioT aojioHHy HKT c TaauM pacurroM. nro6bi hbmchbh KOHcq. Haxpnajica aa 10-20 u 
mrrcpBana ncp4opauwM npoAyaTHBHoro njiacra. Bo36yama»T qapKynHmoo a DpoubreaioT CKBajaaHy boaoa. 
oxnajKACHHoft ao 0-lO°c. 



it 
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3aTeopH»T HPC aa BOfffi c TeuneparypoA 0-10°C. 

npa orspwroM aarpytSBo* npoCTpamrrac b HKT aaJWMBajor cycneaaino HPC a o&wue, Heo6xDmfMOM an* 
aanoTXHcaiOT oOca£Boa kojiohhw b KBTcpeajie 10-20 u. 

npoflaanHBaicrr cyaKsnroo HPC flo BwpaBHraaHHH cc ypoeiicft b HKT B aarpyfSHOM npocrrpaacrBc. 

to™ai>T HKT ao rnyfcHbi pacaaaomexm* hhxhhx nq^paqpoam^ otbcpcthh h np H 
HeooxqpcHMocni npoMweajoT cxBaxmiy, BwuwBaH ioSbircmHbift o6bai HPC. 

nw«WMOT HKT Bbanc mrtpBana nep^opaqw repMenDapyBr aaxpyfSHoe npocrpaHCTBo Ha open* 

HCOCUOyiHWOC JJJW p«CTTTHprKHH H OTttepK^eHHtt HPC. 

Ocoamuor csBaanay. 

HpoiuymecTBOM np^iaraeMoro cnocoCa hbohttch to. vro ocpespwTHe KanajiOB aim nocrynncraw aonbi k 
HHTcpaany nq^panp* npoacxo^rr ex 3a ever rswpaBTiHiwatoro bosacOctbhr aa KonoHny, a 3a cner 
ooq«aHHn b ofcaflBOB kohchbc moot 113 paampRnqaiocH warepuana. 9ro, oo-nepewx. camaer 
BeoOMwm^xrrbycTaHOBKH oasepa; Bo-BTopbix, yweaMnaer BpcucBHwe 3aTpaTbi ha npoDCA«BHc PHP 
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Claims [Oopuyna H3o6peTeHMHj: 



1. Cnoco6 DoccraHonncaKH rcpnenweocTH aaxonoHHoro npocrpaMrrea nyren yBOTmanw flHaucipa 
Ko noHHU b HHrepnane vaajvujjm. orrnmaiom&tca reu. vro npaurrp kcjiohhu yi*rawHBa»T 3a c*er 
yBOTWHBajomcltoi a oOoftuc npfl TeepnomH nercpwiwaToft paapynraiompft c^ecn (HPC). Koropyio 
aaxammajoT s Kanwffly. h co^ajox moct b snrrcpBajie tcxmmjfBi. 

2. Cnoco6 no n. I. oxjiBMajomHAcH tcm. *ito b Kamjcrac HPC Bcnojiioyiox cwecb hsbccxkohvio djih nopmbuc h 
6ypoBtix pa6or (CMTB|. *^ 
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Drawlngfs) [tfepreul: 



XapaKTepucTMica HPC 



XapaKTepwcTMKa 



Ta6 ji h ua 



3HaweHMe 



1. BoAOCMeceBoe OTHoiiieHne cycneH3nn 

2. PacxoA nopoiwca, tohh Ha 1 w o&beMa 

3. PacreraeMOCTb no KOHycy A3hMH t cm 

4. nnoTHocrb cycneH3MM, r/CM 3 

5. 3arycTeBaeMocn>, npi* TeMneparype 20-25 rpawycoB C, mmh 

6. CqenneMMe icaMHfl cTpy6o« t Mna 

7. ConpoTMBneHwe ksmhr cfcwJibTpauMft boaw, Mna 6onee 

8. flae/ieHH e npn paouHpemiH, Mfla 



0,3-0.5 
1.8 
20,0-25,0 
1.8 
120,0 
5,0 
60,0 

fl0 45,Q 
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Description: 



This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ] . 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. & 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; \ is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water tat 70 °C v = 0 5 
• 10-V/c). 



In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10" 6 m 2 /c- d = 0 168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 



In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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H - 0.25; E is the elasticity module of the steel, E = 2. 1 . 1 0 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + Pe^ or P, - P 2 = P Mcess , 

Where P excess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1 . Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 



2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


03-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijani cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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